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Allan Wylie IDWR 



Reach Gain and Spring 

Discharge Targets 
• Monthly Stress Periods 

– Using  

• MKMOD81.exe 

– Using On-Farm algorithm 

• MFUSG 

• WoodTest 

– AFRD2/Big Wood,Ritchfield and Dietrich separate entities 

• No steady state targets 

• Aquifer head 

– New set of wells to incorporate sentinel wells 

• Snake reach gain and loss targets  

– Include Heise-Menan and Menan-Shelley 

– Filtered and unfiltered 

• Spring discharge 

– Two drains in every spring cell 

– Adjusted elevation of Briggs  

• Returns targets 

– Egin, Liberty, Great Feeder Group, Butte-Market Lake, Aberdeen-Springfield, BID, MID, and NSCCo 



Reach Gain and Spring Discharge 

Targets 
• Adjustable Parameters 

– Transmissivity 
• Pilot Points 

– 1e-10 – 1e+10 

– Specific Yield 
• Pilot Points 

– 0.05 – 0.30 

– Riverbed Conductance 
• By reach 

– 1.0 – 1e+10 

– Drain Conductance 
• By drain 

– 2 drains per model cell 

– 1e-10 - 3e+8 

– Canal seepage 
• Uniform by entity 

– 1.05 – 0.95 

– Non-irrigated recharge 
• Thin Thick and Lava 

• 2.0 – 1.0e-6 

– ET 
• Surface Water Entity 

– Sprinkler and Gravity 

– +/-5% 

• Groundwater Entity 

– Sprinkler and Gravity 

– +/-5% 

– Perched River Seepage 
• River reach 

• +/-20% 

– Tributary Underflow 
• 2 – 0.5 

• Split Cam/Bev and Hnry Fork 

– 8 – 1e-6 



2008 Reach Gain and Spring 

Discharge Targets 
• Adjustable Parameters (cont) 

– On Farm Parameters 

• EffSp 

– Fixed 0.85 

• EffGr 

– Fixed 0.8 

• DPin 

– 0.98 – 0.6 

• DPex 

– 0.98 – 0.6 

• Entities with no returns DPin and DPex fixed at 1.0 

























• DPin 

– fraction of the 

initial irrigation 

loss (1-eff) that 

percolates below 

the root zone  

– Fixed at 1.0 for 

non-Snake 

entities and some 

others 

– PEST allowed to 

adjust between 

0.6-0.98 



• DPex 

– fraction 

of delivery 

exceeding CIR 

that percolates 

below the root 

zone  

– Fixed at 1.0 for 

non-Snake 

entities and some 

others 

– PEST allowed to 

adjust between 

0.6-0.98 



Transient Heads 

Dataset  10

Frequency  10

-2.66 -2.05 -1.43 -0.82 -0.2 0.42 1.03 1.65 2.26 2.88 3.5
0

0.96

1.92

2.87

3.83

4.79
Count
Min
Max
Mean
Std. Dev.

 : 1066
 : -266.36
 : 349.69
 : 2.8348
 : 48.485

Skewness
Kurtosis
1-st Quartile
Median
3-rd Quartile

 : 1.5383
 : 13.032
 : -19.346
 : -0.33556
 : 16.545

Histogram
Transformation: None

Dataset : Wells Attribute: Mean



• Snake River reaches 



Ashton - Rexburg 



Ashton - Rexburg 
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Ashton to Rexburg Unfiltered Gains
Calibration Period (May 1985 - Sep 2008)

Measured

Modelled

Measured

Modelled
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Ashton to Rexburg Filtered Gains
Calibration Period (May 1985 - Sep 2008)

Filtered Measured

Filtered Modeled
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Heise - Shelley 
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Heise to Shelley Filtered Gains
Calibration Period (May 1985 - Sep 2008)

Filtered Measured

Filtered Modeled
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Heise to Shelley Unfiltered Gains
Calibration Period (May 1985 - Sep 2008)
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Heise - Shelley 
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Heise to Menan Unfiltered Gains
Calibration Period (July 2000 - Sep 2008)

Measured

Modelled

-1000

-500

0

500

1000

1500

M
a

y
 1

9
8

0

M
a

y
 1

9
8

1

M
a

y
 1

9
8

2

M
a

y
 1

9
8

3

M
a

y
 1

9
8

4

M
a

y
 1

9
8

5

M
a

y
 1

9
8

6

M
a

y
 1

9
8

7

M
a

y
 1

9
8

8

M
a

y
 1

9
8

9

M
a

y
 1

9
9

0

M
a

y
 1

9
9

1

M
a

y
 1

9
9

2

M
a

y
 1

9
9

3

M
a

y
 1

9
9

4

M
a

y
 1

9
9

5

M
a

y
 1

9
9

6

M
a

y
 1

9
9

7

M
a

y
 1

9
9

8

M
a

y
 1

9
9

9

M
a

y
 2

0
0

0

M
a

y
 2

0
0

1

M
a

y
 2

0
0

2

M
a

y
 2

0
0

3

M
a

y
 2

0
0

4

M
a

y
 2

0
0

5

M
a

y
 2

0
0

6

M
a

y
 2

0
0

7

M
a

y
 2

0
0

8

G
a
in

 (
c
fs

)

Menan to Shelley Unfiltered Gains
Calibration Period (July 2000 - Sep 2008)
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Shelley – nr Blackfoot 



Shelley – nr Blackfoot 
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Shelley to nr Blackfoot Unfiltered Gains
Calibration Period (May 1985 - Sep 2008)

Measured

Modelled
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Shelley to nr Blackfoot Filtered Gains
Calibration Period (May 1985 - Sep 2008)

Filtered Measured

Filtered Modeled



Nr Blackfoot - Neeley 



Nr Blackfoot - Neeley 
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nr Blackfoot to Neeley Filtered Gains
Calibration Period (May 1985 - Sep 2008)

Filtered Measured

Filtered Modeled
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nr Blackfoot to Neeley Unfiltered Gains
Calibration Period (May 1985 - Sep 2008)
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Neeley - Minidoka 



Neeley - Minidoka 
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Neeley to Minidoka Unfiltered Gains
Calibration Period (May 1985 - Sep 2008)

Measured

Modelled
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Calibration Period (May 1985 - Sep 2008)
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Kimberly – King Hill 



Kimberly – King Hill 

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

M
a

y
 1

9
8

0

M
a

y
 1

9
8

1

M
a

y
 1

9
8

2

M
a

y
 1

9
8

3

M
a

y
 1

9
8

4

M
a

y
 1

9
8

5

M
a

y
 1

9
8

6

M
a

y
 1

9
8

7

M
a

y
 1

9
8

8

M
a

y
 1

9
8

9

M
a

y
 1

9
9

0

M
a

y
 1

9
9

1

M
a

y
 1

9
9

2

M
a

y
 1

9
9

3

M
a

y
 1

9
9

4

M
a

y
 1

9
9

5

M
a

y
 1

9
9

6

M
a

y
 1

9
9

7

M
a

y
 1

9
9

8

M
a

y
 1

9
9

9

M
a

y
 2

0
0

0

M
a

y
 2

0
0

1

M
a

y
 2

0
0

2

M
a

y
 2

0
0

3

M
a

y
 2

0
0

4

M
a

y
 2

0
0

5

M
a

y
 2

0
0

6

M
a

y
 2

0
0

7

M
a

y
 2

0
0

8

G
a
in

 (
c
fs

)

Kimberley to King Hill Reach Gains
Calibration Period (May 1985 - Sep 2008)
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Kimberly – Buhl 
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Buhl-Lower Salmon Falls 



Buhl-Lower Salmon Falls 
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Lower Salmon Falls-King Hill 
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• Devils Washbowl 



• Devils Washbowl 
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• Devils Corral 



• Devils Corral 
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• Clear Lakes 

0

100

200

300

400

500

600

M
a

y
 1

9
8

0

M
a

y
 1

9
8

1

M
a

y
 1

9
8

2

M
a

y
 1

9
8

3

M
a

y
 1

9
8

4

M
a

y
 1

9
8

5

M
a

y
 1

9
8

6

M
a

y
 1

9
8

7

M
a

y
 1

9
8

8

M
a

y
 1

9
8

9

M
a

y
 1

9
9

0

M
a

y
 1

9
9

1

M
a

y
 1

9
9

2

M
a

y
 1

9
9

3

M
a

y
 1

9
9

4

M
a

y
 1

9
9

5

M
a

y
 1

9
9

6

M
a

y
 1

9
9

7

M
a

y
 1

9
9

8

M
a

y
 1

9
9

9

M
a

y
 2

0
0

0

M
a

y
 2

0
0

1

M
a

y
 2

0
0

2

M
a

y
 2

0
0

3

M
a

y
 2

0
0

4

M
a

y
 2

0
0

5

M
a

y
 2

0
0

6

M
a

y
 2

0
0

7

M
a

y
 2

0
0

8

G
a
in

 (
c
fs

)

Clear Lakes Spring Flow
Calibration Period (May 1985 - Sep 2008)

Measured

Modeled



• Briggs Spring 



• Briggs Spring 
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Calibration Period (May 1985 - Sep 2008) Measured Modeled



• Box Canyon Spring 



• Box Canyon Spring 
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Calibration Period (May 1985 - Sep 2008)
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• Sand Springs 



• Sand Springs 
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• Thousand Springs 
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• Ntl Fish Hatchery 



• Ntl Fish Hatchery 
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• Rangen Spring 



• Rangen Spring 
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• Three Springs 



• Three Springs 
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• Malad 



• Malad 
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Calibration Period (May 1985 - Sep 2008)
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• Group C Springs 
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• Egin returns 



• Egin returns 
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• Liberty returns 
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• Great Feeder Group 
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• Butte-Market Lake 
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• Burley Irrigation 

District returns 
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• Minidoka Irrigation 

District returns 
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• North Side Canal Co 
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